Classification of larval circulating hemocytes of the silkworm, Bombyx mori, by acridine orange and propidium iodide staining.
Circulating hemocytes of the silkworm can be classified by fluorescence microscopy following staining with acridine orange and propidium iodide. Based on their fluorescence characteristics, three groups of circulating hemocytes can be distinguished. The first group, granulocytes and spherulocytes, is positive for acridine orange and contain bright green fluorescent granules when observed by fluorescence microscopy. In granulocytes, these green granules are heterogeneous and relatively small. In contrast, in spherulocytes, the green granules appear more homogenous and larger. The second group of hemocytes consists of prohemocytes and plasmatocytes. These cells appear faint green following staining with acridine orange and do not contain any green fluorescent granules in the cytoplasm. Prohemocytes are round, and their nuclei are dark and clear within a background of faint green fluorescence. Inside the nucleus there are one or two small bright green fluorescent bodies. Plasmatocytes are irregularly shaped and their nuclei are invisible. Oenocytoids belong to the third group, and their nuclei are positive for propidium iodide. Therefore, all five types of circulating hemocytes of the silkworm, including many peculiar ones that are difficult to identify by light microscopy, can now be easily classified by fluorescence microscopy following staining with acridine orange and propidium iodide. In addition, we show that hemocytes positive for acridine orange and propidium iodide are in fact living cells based on assays for hemocyte composition, phagocytosis, and mitochondrial enzyme activity.